Chronic stress induces opposite changes in the mRNA expression of the cell adhesion molecules NCAM and L1.
The effects of 21-day exposure to restraint stress on mRNA levels of the cell adhesion molecules NCAM and L1 were evaluated in different hippocampal regions (CA1, CA3, and dentate gyrus) and other structures (thalamus, prefrontal and frontal cortices, and striatum) of the rat brain. A general decrease in gene expression of the neural cell adhesion molecule (NCAM) was found throughout the brain, particularly in all hippocampal subregions. On the contrary, transcripts for the adhesion molecule L1 were specifically increased at the level of the hippocampus, especially in the dorsal dentate gyrus and area CA3. mRNA for the NCAM180 isoform was detected unchanged in all brain areas examined after chronic stress. A second experiment explored whether there would be cognitive alterations associated with this stress procedure and molecular regulation. Thus, after exposure to the same restraint regimen, performance in the water maze was evaluated. Although stressed rats displayed the ability to learn the task throughout the training session, they showed a transient deficit in the initial phase of the acquisition. In conclusion, our findings indicate that chronic stress interferes with the mechanisms involved in the synthesis of cell adhesion molecules of the immunoglobulin superfamily. Furthermore, they suggest that these effects might be involved in the mechanisms by which stress induces structural and functional alterations in the central nervous system and, particularly, in the hippocampus.